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ALGOLOGICAL NOTES 
II. PRELIMINARY LIST OF ALGAE IN DEVILS LAKE, 

NORTH DAKOTA 

GEORGE T. MOORE 
Director of the Missouri Botanical GCarden 

Engelmanin Professor in the Henry Sha'w Sc&ool of Botany of 
Washington University 

Devils Lake is situated in Ramsey County near the northern 
border of North Dakota. It is the largest body of water in 
the state, being about thirty miles long and over five miles 
wide at its broadest part. The especial point of interest as 
affecting the algal flora of Devils Lake is the alkaline char- 
acter of the water which has gradually increased with the 
diminishing size of the lake. Thus, from the year 1830 to 
1889 there is evidence that the water fell some sixteen feet, 
and since 1883 when the United States Geological Survey set 
a permanent bench mark, its level has been lowered about the 
same distance. This loss of water has not been uniform, since 
in some years owing to the heavy rains and snows over the 
drainage area the level has risen or been stationary. 

The total effect, however, has been to concentrate very con- 
siderably the dissolved salts and to make the conditions for 
algae very different from those usually found in inland fresh- 
water lakes. While the water is distinctly brackish to taste, 
with a salinity of about 1 per cent, it is of course not compar- 
able to sea-water with a salinity of from 3 to 4 per cent. 
Various analyses of the water have been made from time to 
time and from different localities, but the following made by 
the U. S. Bureau of Chemistry' is indicative of the relative 
proportion of the salts contained: 

Carbonic acid ion ........................ 125.1 
Bicarbonic acid ion ...................... 538.9 
Silica . ......................... 26.6 
Chlorin ........... .............. 900.3 
Iron .......... ............... 14.8 
Calcium .............. ........... 26.3 
Magnesium ....... 530.5 
Sulphuric acid ion ....................... 4977.9 
Sodium .................. ........ 2108.3 
Potassium .......................... 199.7 

9448.4 
1 First annual report of the Biological Station of North Dakota. p. 24. 1910. 
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All of the algae listed were collected during August, 1915, 
although samples sent from time to time at earlier and later 
dates have been useful in providing additional material for 
further study. Acknowledgments are due to Professor R. T. 
Young, Director of the Station, who made the securing of the 
algae possible, and to Mr. E. G. Moeberg, for assistance in 
collecting. No attention was paid either to the Bacillarieae 
or Peridineae since these two groups have been assigned to 
other collectors. 

Class MYXOPHYCEAE 
Order COCCOGONEALES 
Family CHROOCOCOAOEAE 

Genus APHANOTHEcE Naegeli 
Aphanothece Castagnei (Breb.) Rabenhorst, Fl. Eur. Alg., 

Sect. 2: 64. 1865. Abundant. Associated with other free- 
floating forms. 

Genus CHROococcus Naegeli 
Chroococcus limneticus Lemmermann, Bot. Centralbl. 76: 

153. 1898. 
Chroococcus minutus (Kuetzing) Naegeli, Gatt. einz. Alg. 

46. 1849. 
Both species common. Associated with other algae along 

shore. 
Genus CLATHROOYSTIs Henfrey 

Clathrocystis aeruginosa (Kuetzing) Henfrey, Mic. Jour. 
1856: 53. 1856. Abundant in towings and associated with 
filamentous algae. 

Genus COELOSPHAERIUm Naegeli 
Coelosphaerium Kuetzingianum Naegeli, Gatt. einz. Alg. 

54. 1849. Abundant. Associated with Clathrocystis and 
other free-floating forms. 

Genus GOMPHOSPHABRIA Kuetzing 
Gomphosphaeria aponina Kuetzing, Tab. Phyc. 1: pl. 31. 

f. 3. 1845-49. Not as abundant as the previously listed 
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species but found in practically all towings as well as asso- 
ciated with algae along shore. 

Genus MERISMOPEDIA Meyen 
Merismopedia convoluta Brebisson in Kuetzing, Spec. Alg. 

472. 1849. 
Merismopedia glauca (Ehrenb.) Naegeli, Gatt. einz. Alg. 

55. 1849. 
Merismopedia tenuissima Lemmermann, Bot. Centralbl. 76: 

154. 1898. 
Of the three species of Merismopedia, M. tenuissimca is by 

far the most abundant, being found in some twenty-six dif- 
ferent collections. M. glauca was found in but four samples, 
and M. convoluta occurred but once. 

Genus TETRAPEDIA Reinsch 
Tetrapedia gothica Reinsch, Algenfi. von Franken, 37. 1867. 

Rare. Sparingly found in two collections, one from towings, 
the other associated with Cladophora near the shore in front 
of the laboratory. This, so far as is known, is the first 
recorded collection of this genus in the United States, and it 
is likewise the first time the species has been found since its 
original discovery by Reinsch in Germany. Archer' merely 
discusses the original description and plate, stating that he 
has never had the good fortune to encounter T. gothica, and 
the reference by Forti2 to T. gothica being cited by Cook is 
an error. 

The genus Tetrapedia has long been recognized as one of 
the very few, if not the only member, of the Myxophyceae 
with figured cells-a condition strongly contrasting with the 
considerable number of Chlorophyceae which are charac- 
terized by definite but elaborately marked outlines. Tetra- 
pedia gothica is a compressed graduate cell with slightly 
rounded corners, with at first but a slight indication of the 
incision midway between each corner which ultimately divides 

1Archer, Wm. Notice of the genus Tetrapedia. Quart. Jour. Mic. Sci. 
12: 354-358. 1872. 

2 Forti, A., in De Toni, Syll. Alg. 5: 112. 1907. 
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the cell into four equal segments. The margin of the minute 
cell frequently takes on an undulate appearance, due to the 
presence of an additional minor incision, but this is not 
always apparent. To add to the complex character of this 
species there ultimately appears at the juncture of the four 
segments a hole which is angular in outline and probably as- 
sists in the separation of the newly formed individuals. 
Reinsch makes no reference to this hole in his discussion of 
the species, but in the description of the plate, referring to 
fig. 1k, he says: "das Scheibchen in der Mitte mit einem vie- 
reckigen Loche versehen. " Figure 3, a colony of sixteen cells, 
also shows the hole at each point of connection. In the ma- 
terial from Devils Lake the central hole was always present, 
but was not as angular as shown in Reinsch's figures. 

Order HORMOGONEALES 
Family OSCILLATORIACEAE 

Subfamily LYNGBYEAE 

Genus ARTHROSPIRA Stizenberger 
Arthrospira Jenneri (Kuetzing) Stizenberger, Hedwigia 1: 

32. 1852. Rare. Found sparingly in two collections. 

Genus OSCILLATORIA Vaucher 

Oscillatoria amphibia Agardh, Flora 10: 632. 1827. The 
most abundant and widely distributed species, being found in 
thirteen different collections. 

Oscillatoria brevis Kuetzing, Phyc. Gen. 186. 1843. Found 
in seven collections. 

Oscillatoria chalybea Mertens in Juergens, Algae Aquat. 
13: 4. 1822. Found but twice. 

Oscillatoria chlorina Kuetzing, Phyc. Gen. 185. 1843. In a 
single towing. 

Oscillatoria geminata Meneghini, Consp. Alg. Eugan. 9. 
1837. 

Oscillatoria limosa Agardh, Disp. Alg. Suec. 35. 1812. 
This common species was found but once. 
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Oscillatoria tenuis Agardh, Alg. Decades 2: 25. 1813. 
Sparingly represented in four collections. 

Oscillatoria sp. A small form occurring in eleven different 
samples. Cell contents homogeneous and walls indistinct. 
Up to 2 u in diameter. Resembling in a general way the de- 
scriptions of 0. sub tilissima Kuetzing but never circinate and 
color blue-green. Also a trifle too large for the measurements 
given for this species. 

Genus PLECTONEMA Thuret 
Plectonema tenue Thuret, Ann. d. Sci. Nat., Bot. VI. 1: 380. 

1875. Numerous filaments of this species were obtained from 
surface tow in one of the smaller bays of the lake. While it 
is probable that the material had become detached from 
stones, a search along the shore in shallow water failed to 
reveal any indication of from where the specimens had come. 

Genus SPIRULINA Turpin 
Spirulina major Kuetzing, Phyc. Gen. 183. 1843. An 

abundant and widely distributed species, being found in four- 
teen collections. 

Spirulina Nordstedtii Gomont, Monogr. Oscill. 272. 1893. 
Notable as being the only characteristic marine form found. 

Spirulina subtilissima Kuetzing, Phyc. Gen. 183. 1843. 
Found in one collection only. A salt-water and sulphur- 
spring form. 

Spirulina tenerrima Kuetzing, Phyc. Gen. 183. 1843. Rare. 

Family NosToCACEAE 

Genus ANABAENA Bory 
Anabaena flos-aquae (Lyngbye) Brebisson in Brebisson & 

Godey, Alg. des Environs de Falaise, 36. 1835. Not common 
during any period of summer or fall nor forming the predom- 
inant part of the plankton as is frequently the case. Found 
so as to be definitely identified in but one towing, although 
bits of filaments which might have been A. flos-aquae occurred 
in several other collections. 
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Genus NODULARIA Mertens 
Nodularia spumigena Mertens var. genuina Bornet & Fla- 

hault, Ann. d. Sci. Nat., Bot. VII. 7: 245. 1888. The most 
abundant and widely distributed of the Myxophyceae found. 
Occurring in practically all towings, sometimes almost assum- 
ing the character of a "water-bloom." 

Family SCYTONEMACEAE 
Genus TOLYPOTHRIX Kuetzing 

Tolypothrix lanata (Desvaux) Wartmann in Rabenhorst, 
Die Algen Sachsens No. 768. 1858. Found in two collections 
growing with other algae attached to twigs near shore. 

Family RIVULARIACEAE 

Genus CALOTHRIx Agardh 
Calothrix Braunii Bornet & Flahault, Ann. d. Sci. Nat., 

Bot. VII. 3: 368. 1886. Collected but once, growing on a 
single large boulder. 

Calothrix paxietina (Naegeli) Thuret, Ann. d. Sci. Nat., 
Bot. VI. 1: 381. 1875. Slightly incrusted, forming brownish 
patches on small stones near shore. 

Genus GLOETRICHIA J. G. Agardh 
Gloetrichia natans (Hedwig) Rabenhorst, Deutschl. Krypto- 

gamen-fl. 90. 1847. Several large masses in one towing. 

Class CI[LOROPHYCEAE' 
Order CONJUGALES 

Family MESOCARPACEAB 

Genus MOUGEOTIA Agardh 
Mougeotia sp. Found near shore in three collections. The 

cells were normal and in good condition, but there was no in- 
1The classification of the Chlorophyceae follows that given by Collins in 

'The Green Algae of North America,' as it is desirable in a list of this sort to 
adhere to some established standard. Since the appearance of Collins's work there 
have been several fundamental changes in the position of genera and families as 
designated by him, but no confusion can arise from the arrangement here used. 
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dication of fruiting. With Tolypothrix and Anabaena fios- 
aquae. 

Order VOLVOCALES 
Family VOLVOCACEAE 

Genus PANDORINA Bory 
Pandorina sp.? Sixteen-celled, non-motile colonies of what 

might have been Pandorina were obtained in one towing. 
The limited amount of material made any definite determina- 
tion impossible, and it is uncertain as to whether the colonies 
were really Pandorinac or the resting stage of some unicellular 
alga. 

Family TETRASPORACEAE 

Genus INEFFIGIATA W. & G. S. West 
Ineffigiata neglecta W. & G. S. West, Quart. Jour. Mic. Soc. 

1897: 503. 1897. Abundantly present in one towing. Doubt- 
fully present in two other towings. 

Order PROTOCOCCALES 
Family PROTOCOCCACEAE 

Genus CHARACIUM A. Braun 
Characium Hookeri (Reinsch) Hansgirg, Prod. Algenfl. 

von Bohmen, Heft 1: 123. 1886-88. Abundant on living 
cyclops obtained by towing. Apparently the first record of 
this species in America. It agrees well with the published 
descriptions, and examples of the gregarious habit figured by 
Reinsch were frequently observed. A single large pyrenoid is 
prominent. 

Family SCENEDESMACEAE 

Genus COELASTRUM Naegeli 
Coelastrum microporum Naegeli in A. Braun, Alg. unic. 

gen. nova vel minus cog. 70. 1855. Rare in towings. 

Genus DICTYOSPHAERIUM Naegeli 
Dictyosphaerium pulchellum Wood, Smithsonian Contr. to 

Knowledge 241: 84. 1872. Very common in almost all 
samples from towings. 
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Genus NEPHROCYTIUM Naegeli 
Nephrocytium Naegelii Grunow in Rabenhorst, Fl. Eur. 

Alg., Sect. 3: 52. 1868. Occurring rather frequently in 
towings. 

Genus oOCYSTIs Naegeli in A. Braun 
Oocystis solitaxia Wittrock in Wittr. & Nordst. Alg. Exsicc. 

No. 244. Cells slightly larger than given for this species but 
not approaching forma major, otherwise typical. Frequently 
found in towings from various parts of the lake. 

Genus SCENEDESMUS Meyen 
Scenedesmus bijuga (Turp.) Kuetzing, Syn. Diat. 607. 1834. 
Scenedesmus quadricauda (Turp.) Br6bisson forma typicus 

Kirchner in Cohn's Kryptogamenfl. von Schlesien, 98. 1878. 
Both species rather common in towings, also associated 

with filamentous algae along shore. 

Genus ZOOCHLORELLA Brandt 
Zoochlorella conductrix Brandt, Archiv f. Physiol. 18821: 

140. 1882. In Stentor from towings. 

Family HYDRODICTYACEAE 

Genus PEDIASTRUM Meyen 
Pediastrum angulosum (Ehrenb.) Meneghini, Linnaea 14: 

211. 1840. 
Pediastrum Boryanum (Turp.) Meneghini, Linnaea 14: 

210. 1840. 
Both species rather frequent in towings. 

Order ULOTRICHALES 
Family ULOTRICHACEAE 

Genus M-ICROSPORA Thuret 
Microspora Loefgrenii (Nordst.) Lagerheim, Ber. d. deut. 

bot. Ges. 5: 417. 1887. With Tolypothrix and other fila- 
mentous forms along shore. Agrees well with the species ex- 
cept that occasionally the wall may be up to 6 u thick. 
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Genus ULOTHRIX Kuetzing 
Ulothrix zonata (Web. & Mohr) Kuetzing, Flora 16: 

519. 1833. With Cladophora Kuetzingiana along shore. 

Family ULVAcEAB 

Genus ENTEROMORPHA Link 
Enteromorpha prolifera (Fl. Dan.) J. G. Agardh, Lunds 

Univ. Aarsskrift 19: 129. 1882. Very abundant in Lamoreaux 
Bay. Scattered elsewhere along shore and on rock pile near 
opposite shore from Biological Station. Although Entero- 
morpha is ordinarily regarded as a marine form, E. prolifera 
has been reported from several fresh-water lakes in the west. 

Genus PROTODERMA Kuetzing 
Protoderma viride (0e) Kuetzing, Phyc. Gen. 295. 1843. On 

stones along shore. Cells resembled those of P. viride seen 
from other localities but the life history could not be followed, 
and the determination must be regarded as doubtful. 

Family CHAETOPHORACEAE 

Genus STIGEOCLONIum Kuetzing 
Stigeoclonium nanum (Dillw.) Kuetzing, Spec. Alg. 354. 

1849. Attached to Cladophora and associated with Entero- 
morpha. Agrees closely with published descriptions and 
figures of this species, as well as with the specimen in Collins, 
Holden & Setchell 's 'Phycotheca,' No. 867. No indication of 
being -a state of some other species, suggested as a possibility 
by Collins.' 

Order SIPHONOCLADIALES 
Family CLADOPHORACEAE 

Genus CLADOPHORA Kuetzing 
Cladophora Kuetzingiana Grunow in Rabenhorst, Fl. Eur. 

Alg., Sect. 3: 342. 1868. Very abundant in various localities 
along the shore. 

1 Collins, F. S. The green algae of North America. p. 300. 1909. 
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The foregoing list may be summarized as follows: 
Myxophyceae Genera Species 

Coccogoneales ............. 7 .10 
Hormogoneales . ........... .......... 19 

Chlorophyceae 
Conjugales ..........1............ 1 
Volvocales ................ 2 .1 
Protococcales ............. 8 .10 
Ulotrichales .............. 5 .5 
Siphonocladiales . .......... ........... 1 

Total ............ 33 .47 

Excluding the diatoms, of which there appears to be a con- 
siderable number of species, the algal flora of Devils Lake can 
hardly be regarded as a rich one. The Myxophyceae are, it is 
true, fairly well represented, and the fact that they constitute 
practically 50 per cent of the genera and species present may 
be regarded as one of the effects of the increasing salinity of 
the water. The almost entire elimination of the Conjugaltes, 
which so frequently constitute the greatest number of species 
in fresh-water lakes, is likewise to be attributed to the high 
content of salts, and perhaps the absence of this order is suf- 
ficient alone to account for the small total number of species. 
With the exception of Spirulina Nordstedtii, all the species 
listed are frequently, if not invariably, found in fresh water, 
so that the algal flora of the lake is to be regarded as typically 
a fresh-water one, showing no effect of the gradual concentra- 
tion of the water. 

Furthermore, of the species identified, it is worthy of note 
that with minor differences of measurement, they were all 
absolutely typical, with no indication of any effect of the in 
many cases unusual, if not unfavorable, environment. The 
increased thickness of the wall in Microspora Loefgrenii was 
the only change from the normal condition which might be 
regarded as having been induced by the salinity of the water. 
It is likewise interesting that so far as the collections made 
are concerned no new genera or species are to be recorded 
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from Devils Lake. While some forms at first were regarded 
as being possibly new, diligent search of the literature, to- 
gether with careful examination of the material, always re- 
sulted in locating the specimen satisfactorily under some 
previously described species. 
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